A synchrotron is capable of providing information about structures down to nano, molecular and atomic level. Essentially it accelerates electrons to almost the speed of light, where they have a very high energy level. The electrons are passed through a series of magnets and deflected around a 'storage ring' where they emit beams of extremely intense radiation (light) that can be channeled out of the device. These beams consist of high intensity light across multiple wavelengths and have many useful applications that yield results far superior than conventional medical imaging modalities.
For example, synchrotron x-rays are hundreds of thousands of times brighter (more intense) than the x-rays obtained from conventional x-ray machines that are available in labs and hospitals.
Synchrotron measurements enable characterization across scales, ranging from life-size images down to nano, molecular and atomic structures due to its high resolution and high signal-to-noise ratio.
The applications of synchrotron radiation in medicine are many and varied. Diagnostic imaging, the major medical application of x-rays, represents just one application of synchrotron radiation. In this editorial, I briefly summarise the applications of synchrotron radiation in medical research and provide a few examples of their impact in medicine.
After first application of synchrotron light in 1956, synchrotron radiation has contributed significantly to the physics and chemistry of condensed matter as well as to material science and medicine.
Although the use of synchrotron radiation in the field of medicine is not as widespread as that in physics and chemistry, its applications are increasing in recent years (1) . The number of synchrotron light sources exceeds 75 worldwide and the number of users is of the order of 20,000 per year.
Synchrotron light source was installed in Melbourne, Australia in 2007 (www.synchrotron.vic.gov.au), thus, Australian researchers from different disciplines will now benefit from the local availability of this technology. I will focus on the field of medicine. Cardiovascular disease imaging: Cardiovascular disease is the leading cause of death in the developed world. Therefore, a great deal of interest is to use an imaging modality that could identify abnormalities such as coronary artery plaques or stenoses at any early stage before they lead to myocardial infarction. Currently, the standard reference for imaging the coronary arteries is invasive coronary angiography owing to its high spatial and temporal resolution. However, it is not only an invasive procedure but associated with procedure-related complications. Invasive coronary angiography has been challenged by the less invasive imaging modalities, such as multislice computed tomography angiography and magnetic resonance angiography, which were reported to be promising alternatives to conventional angiography. Despite their diagnostic accuracy in coronary The application of synchrotron radiation in medicine is rapidly expanding and exciting. The number of synchrotron machines is increasing worldwide with more under construction. While many of these facilities have medical research programmes, only a small number of medical researchers are aware of the opportunities available from synchrotron radiation as its application is mainly dominated by physicists and chemists. In addition to the applications listed above, there are many applications of synchrotron radiation in other medical areas. Although most of the applications are still being studied at the experimental level, synchrotron radiation has made a major contribution to medical research by improving our understanding of various pathologies.
